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Claims 

What is claimed is: 

1 . A method of treating a semiconductor device, comprising: 

providing a capacitor having a first plate, a dielectric over said first plate, 

and a first conductive^ layer over said dielectric; and 
exposing said first conductiveyayer to an N 2 /H 2 plasma. 

2. The method in claim 1, wherein saic&step of providing a capacitor comprises providing 
an in-process capacitor; and said method further comprises a step of providing a second 
conductive layer over said first conductive layer. 

3. The method in claim 2, further comprising a step of defining a top plate with said first 
conductive layer and said second conductive layer 

4. A method of passivating a conductive material, comprising: 

providing said conductive materialvwherein said conductive material has an 
ability / \ 

to associate with oxygen; and \ 
exposing said conductive material to a pkasma. 

5. The method in claim 4, wherein said step of exposing said conductive material to a 
plasma causes a reduction in said ability of said conductive material to associate with 
oxygen. \ 

6. The method in claim 4, wherein said step of exposing said conductive material to a 
plasma comprises exposing said conductive material to a plasma containing a selection of 
nitrogen and hydrogen. \ 
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7. The methdti in claim 6, wherein said step of exposing said conductive material to a 
plasma containing nitrogen comprises exposing said conductive material to a plasma 
selected from a gkmp consisting of an N 2 /H 2 plasma, an N 2 plasma, an H 2 plasma, an NH 3 
plasma, and mixtures thereof. 

8. The method in claim 7, wherein said step of exposing said conductive material to a 
plasma containing nitrogen comprises exposing said conductive material to an N 2 /H 2 
plasma under parameters including: 

a temperature ranging from about 150 to about 600 degrees Celsius; 

an H 2 gas flow of abo\it 50 to about 2000 seem; 

an N 2 gas flow of abour\5 to about 1000 seem; 

an Ar gas flow of about k)0 to about 2000 seem; 

an RF power rangingJ^fj^abotrt-^Qjo about 1000W; 

a pressure ranging from about 1 millitorrto about 10 torr; and 

a process tfme ranging from about 1 0 seconds to about 240 seconds. 

9. The method in claimX wheremsaid step of exposing said conductive material to a 
plasma containing nitrogen comprises exposing said conductive material to an NH 3 
plasma under parameters including:. 

a temperature ranging from about I50\p about 600 degrees Celsius; 

an NH 3 gas flow of about 5 to about 100\3 seem; 

an Ar gas flow of about 200 to about 200a seem; 

an RF power ranging from about 50 to abouf 1000W; 
i 

a pressure ranging from about 1 millitorr to about 10 torr; and 
a process time no greater than about 500 seconiis. 

10. A method of affecting a surface of a conductive layer \ncluded as part of a capacitor 
plate, comprising: 

introducing an oxygen- free material to said conductive layer of said capacitor; and 
passivating said surface with said oxygen- free material 
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11. The method in claim lto, wherein said step of introducing an oxygen- free material 
comprises introducing a gas\containing said oxygen- free material. 

12. The method in claim 11, therein said step of introducing a gas comprises 
introducing a generally un-ionized gas. 

13. The method in claim 12, wherein said step of introducing a generally un-ionized gas 
comprises providing a nitrogen- free gas. 

14. The method in claim 12, whereto said step of introducing a generally un-ionized gas 
comprises providing a gas selected from a group consisting of ammonia, diborane, 
phosphine, hydrazine, monomethylhyurazine, carbon tetrafluoride , CHF 3 , HC1, boron 
trichloride, carbon-silicon competmtts^pfld^mixtures thereof. 

15. The method in clairn 14, wherein saiti sten/6f introducing a generally un-ionized gas 
comprises providing a gas sel5cte4-frcart^gfoup consisting of ammonia, diborane, 
phosphine, hydrazine, monomethylhydrazine, carbon tetrafluoride , CHF 3 , HC1, boron 
trichloride, methylsilane, hexamethyLdisilarie, hexamethyldisilazane, and mixtures 
thereof. 

16. The method in claim 15, i(vherein said stepW passivating said surface comprises 
exposing said surface to an ammonia gas under Wameters including: 

a temperature ranging from about 150 to about 600 degrees Celsius; 
an ammonia gas flow of about 5 to about 1000 seem; 
an Ar gas flow of about 200 to about 2000 stem; 
a pressure ranging from about 50 millitorr to about 1 atmosphere; and 
a process time no greater than about 500 seconds. 

17. A method of forming a capacitor, comprising: \ 
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forming a qapacitor plate, comprising: 

providing a first conductive layer in a first environment; 
exposing said first conductive layer to a passivation gas; and 
depositing a second conductive layer over said first conductive layer. 

18. The method in claim 17, wherein said step of exposing said first conductive layer to a 
passivation gas further comprises exposing said first conductive layer to a passivation gas 
ex situ. \ 

19. The method in claim 17, wherein said step of exposing said first conductive layer to a 
passivation gas further comprised exposing said first conductive layer to silane in a 
second environment. \ 

20. The method in claim 17, wherenrsaid step of exposing said first conductive layer 
comprises exposing said first cono^tiWlayer to a passivation gas in situ. 



21 . The method in clain/17, wherein saidystep of exposing said first conductive layer 
comprises exposing saio\first conductivej^vef^o a passivation gas while still in said first 
environment. Y 

22. The method in claim 17, wherein said stepbf providing a first conductive layer 
comprises providing a first conductive/layer in an oxygen- free environment; and wherein 
said step of exposing said first conductive layer comprises exposing said first conductive 
layer to a passivation gas in said oxygen- free environment. 

23. The method in claim 22, wherein said step of depositing a second conductive layer 
comprises depositing said second conductive layer in said oxygen- free environment. 

24. The method in claim 22, wherein said step of depositing a second conductive layer 
comprises depositing said second conductive layer in a second oxygen free-environment. 
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25. A method ofVforming a conductive line over a substrate, comprising: 

depositing \ conductive plug over said substrate; 

depositing a nitride over said plug in an ambient atmosphere, wherein said nitride 

has a surface bond; 
treating said surface bond; and 
depositing a meta\ over said nitride. 

26. The method in claim 25V wherein said step of treating said surface bond comprises 
treating said surface bond before said step of depositing a metal. 

27. The method in claim 26, whfcrein said step of treating said surface bond further 
comprises treating said surface bond in said ambient atmosphere. 

28. The method in claim 27, whereirAsaid step of treating said surface bond further 



29. The method in claim(28, wherein saic^sfe/ of treating said surface bond further 
comprises inhibiting an ability of said nitride to adsorb oxygen. 

30. A damascene process, comprising/ \ 

depositing a first layer of insulation oveA substrate; 
etching a first hole in said ^rst layer of insulation; 
filling said first hole with a metal; \ 

depositing a second layer of insulation over said first layer of insulation; 
etching a second hole in said second layer of insulation and over said first hole; 
providing an interface layer over said metal and within said second hole; and 
exposing said interface layer to a nitrogen/hydrogen plasma. 

31. A semiconductor process, comprising: \ 
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providing a first conductive layer; 

providing a second conductive layer on said first conductive layer; and 
inhibiting a formation of oxide between said first conductive layer and said 
second 

conductive layer with a passivator material. 
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32. The process in claim 31, wherein said step of inhibiting a formation of oxide 
comprises preventing an \xygen molecule from moving from said first conductive layer 
to said second conductive layer. 

33. The process in claim 32, wherein said step of preventing an oxygen molecule from 
moving from said first conductive^ layer comprises preventing said oxygen molecule from 
associating with said first conductive layer. 

34. The process in claim 33, wher^in^aid-step of providing a first conductive layer 
further comprises providineXnrst conductive la\er having a bond, wherein said bond has 
an activity property; and wherein said stepW preventing said oxygen molecule from 
associating with said first conductive layer composes reducing said activity property. 

35. The process in 33, wherein said step of presenting said oxygen molecule from 
associating with said first conductive layer comprises preventing said oxygen molecule 
from being adsorbed onto said first conductive layer. 



36. A method of forming a semiconductor device, comprising: 
25 depositing a first conductive layer having a surfaVe; 

incorporating an oxygen-free material into said surface; 
depositing a second conductive layer on said surface\ and 
exposing said second conductive layer to a thermal process. 



30 37. The method in claim 36, wherein: 
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said step of depositing a first conductive layer comprises depositing a capacitor 
plate; 

said method further comprises depositing an insulator over said second 
conductive 

layer; and 

said step of exposing\said second conductive layer to a thermal process comprises 
flowing said insulator. 

38. The method in claim 36, wherein: 

said step of depositing a first conductive layer comprises depositing a plug; and 
said step of exposing said second conductive layer to a thermal process comprises 
flowing said second conductive layer. 

39. The method in claim 36, wherein said step of exposing said second conductive layer 
to a thermal process comprises exposmg-saTf secorrd.conductive layer to an alloy process. 



40. A method of constructing a multi-layered 
providing a first condu 
protecting said first conductive layer 
protecting step is accomplish 



from 



with 



, comprising: 
environment; 
xygen association, wherein said 
second environment formed of a 



gas selected from a group consisting ol^ 
a plasma, J 
a non-ionized gas, ' 
a nitrogen-containing gas, 
a nitrogen- free gas, 
an in situ gas, 
an ex situ gas, and 
combinations thereof; and 
providing a second conductive layer on said first conductive layer. 
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sthod of processing a semiconductor device, comprising: 
depositing a first conductive material; 

introducingfcaid first conductive material to a nitrogen-containing plasma; 
depositing a second.conductive material over said first conductive material; and 
exposing said firs^conatK^tiye material and said second conductive material to a 
thermal brocess. 
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42. The method in claim 41, whereiri said ste^of exposing said first conductive material 
and said second conductive material a thermal process further comprises developing an 
oxide between said first conductive material and said sefepnd conductive material, 
wh erei n s ai d u xide is less than 10 angst r oms thick . 



^ 43. A method of passivating a muitila 
f^y^ layering a first conductive/material 




active structure, comprising: 
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introducing a selection of N 2 /H£^/ 2 , and NH 3 gas to said first conductive material; 
releasing nitrogen from said gasAotf^fectromagnetic energy; and 
layering a second conductive g/laterial over said first conductive material. 



n 



™, , 44. The method in claim 43,/vherein said step of releasing nitrogen from said gas with 
20 electromagnetic energy comprises directing ultraviolet light toward said gas. 



25 



45. A method of treating aVafer, comprising: 

depositing a first conaWtveHaver onto said wafer; 
exposing said wafer in sin\to a deducing environment; and 
depositing a second conducti^ejlayer. 



46. The method in claim 45, wherein 



said \ep of exposing said wafer in situ to a 



reducing environment comprises exposing saio\wafer to silane gas. 
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4^ The method in claim 46, further comprising a step of exposing said wafer in situ to 
an N«/H 2 plasma prior to said step of depositing a second conductive layer. 

48. TheVnethod in claim 47, wherein said step of exposing said wafer in situ to an N 2 /H 2 
plasma comprises exposing said wafer in situ to said N 2 /H 2 plasma prior to said step of 
exposing said wafer to silane gas. 
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49. A method ofVocessing a wafer, comprising: 

depositing aWst conductive layer having a grain boundary; and 
associating a non-oxygen material with said grain boundary by exposing said first 
conductive layer to a selection consisting of: 
an N 2 /H 2 plasma, 
an N^plasma, 
an 



further comprises depositing a 




:o 50. The method in claim 49, wherein saidstep of depositing a first conductive layer 



(tungsten nitrtde layer. 



51. The method in claim 50, further comprising^ step of depositing a second conductive 
layer over said first conductive Hayer. 

52. The method in claim 50, further comprising a ste^ of depositing a dielectric over said 
first conductive layer. 



53. The method in claim 52, further comprising: 
30 depositing a second conductive layer over said dielectric; and 
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exposing skid second conductive layer to a selection consisting of: 
an NVH 2 plasma, 
an N 2 plasma, 
an H 2 plasma, 
an NH 3 plasma, 
an NH 3 non-plasma gas, 
a silane gas, and 
a combination thereof. 



54. A method of forming a semiconductor device, comprising: 
providing a first conductive l\yer; and 

preventing at least some oxygei^ from migrating in relation to said first conductive 
layer. 



55. The method in claim 54, wj^efein said method further comprises providing a 
dielectric onto said first conductive layer; an<Wherejn said step of preventing at least 
some oxygen from migratingcomprises pre\^rjfa1ig at least some oxygen from migrating 
from said dielectric to said first conductive layeA 

/ . 

56. The method in claim 54, wherein said/method further comprises providing a second 
conductive layer onto said first conductive layer; and wherein said step of preventing at 
least some oxygen from migrating comprises preventing at least some oxygen from 
migrating from said first conductive layer to said secondconductive layer. 



57. A semiconductor device, comprising: 
a substrate; 

a first conductive layer over said substrate; 
a dielectric over said substrate; 

a second conductive layer over said first conductive layer\and 
a non-oxygen material between said first conductive layer aVid said second 
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conductive layer. 



58. The semiconductor device of claim 57, wherein: 

said dielectric is over said first conductive layer; 

said second conductive layer is over said dielectric; and 

said non-oxygen material is between said first conductive layer and said dielectric. 

59. The semiconductor device\pf claim 57, wherein said first conductive layer is over 
said dielectric. 

60. The semiconductor device of ilaim 59, further comprising a third conductive layer 
between said substrate and said dielectric. 



61. A capacitor, comprising: 

a bottom plate comprising tungsten nitride and having a surface; 
nitrogen at said surface; 



a dielectric comprising tantalum penpxide over said surface; and 
a top plate over said dielectric. 



62. A capacitor, comprising: 
a first plate; 

a dielectric over said first plate; and 

a second plate over said dielectric, comprising: 

a first non-polysilicon conductive layer over said dielectric, and 

a second conductive layer over said first non-polysilicon conductive layer. 



63. The capacitor in claim 62, wherein said dielectric contains oxygen; wherein said first 
non-polysilicon conductive layer contains nitrogen; and \vherein said second conductive 
layer comprises polysilicon. 
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64. The capacity in claim 63, wherein: 

said dielectric layer consists of a selection from tantalum pentoxide and barium 

strontium titanate; and 
said first non^polysilicon conductive layer consists of a selection from tungsten 

nitride and tantalum nitride. 

65. The capacitor in claim 64, wherein said second plate comprises an oxygen-free 
second plate. 

66. The capacitor in claim 64\ wherein said second plate comprises an oxide layer 
between said first non-polysilicton conductive layer and said second conductive layer, 
wherein said oxide layer is less than 10 angstroms thick. 



67. The capacitor in claim 64< wherein skid first non-polysilicon conductive layer and 
said second conductive layer are less than 1,0 angstroms apart and are separated by a 
silicon dioxide layer. 



68. A pair of series-coupled capacitors, comprising: 

a first conductive layer; 
a dielectric over said first corfductivfe layer; 
a second conductive layer oyer said adelectric; 

a third conductive layer less than 10 angstroms over said second conductive layer; 
and 

an oxide of said third conductive layer between said second conductive layer and 
said third conductive layer. 

69. The pair of series-coupled capacitors in claim 6K, wherein said first conductive layer, 
said dielectric, and said second conductive layer define a first capacitor; and wherein said 
second conductive layer, said oxide, and said third conductive layer define a second 
capacitor. 
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A semiconductor device, comprising: 
a conductive line; 

plug under said conductive line; and 
anVterposing layer between said conductive line and said plug and comprising a 
non-oxygen stuffing material. 

71. The semiconductor device in claim 70, wherein said interposing layer comprises 
grain boundaries and\nitrogen between said grain boundaries. 

72. The semiconductor device in clairii 71, further comprising an oxide between said 
interposing/foyer and said conductive lirfe. 
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73. An in-process device, comnnsing: 

a substrate; and 

a conductive layer aver said sub^rate and having a surface stuffed with a non- 
oxygen material. 

74. The in-process dev/ce of claim 73, whereinsaid surface is a nitrogen-stuffed surface. 

75. The device in claim 74, wherein said surface is contacting an oxygen molecule. 
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